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ABSTRACT OF THE DISCLOSURE 

A method and apparatus for removing without the 
application of heat surface contaminants from small 
glass dosimeters. The method comprises the steps of ultra 
sonically cleaning the dosimeters in a detergent solution, 
rinsing the cleaned dosimeters with distilled water, ultra 
sonically cleaning in alcohol and drying the dosimeters 
by passing cool air over the dosimeters. 

The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes Without the pay 
ment of any royalties thereon or therefor. 

BACKGROUND ‘OF THE INVENTION 

The use of small glass objects in many laboratory pro 
cedures necessitates that the objects be substantially free 
from any surface contaminants. In particular, the use of 
silver-activated phosphate glass rods and squares as radia 
tion dosimeters requires that the surface of the rods and 
squares be substantially free of foreign matter if meaning 
ful and reproducible radiation measurements are to be 
obtained from the dosimeters. Such glass dosimeters are 
read by stimulating them with ultraviolet light and then 
measuring the resultant fluorescence, the ?uorescence 
‘being proportional to the dose of radiation to which the 
dosimeter was subjected. Almost all contaminants e.g., 
lint, dust, solvent residue, oils, etc., will either ?uoresce 
under stimulation of ultraviolet light or partially absorb 
or scatter the light being measured. It is thus imperative 
that such contaminants be removed from the dosimeters if 
the latter are to be used with any degree of accuracy and 
reproducibility. 

It was found by the inventors that the use of conven 
tional laboratory washing and rinsing techniques was not 
suf?cient to insure that the glass dosimeters were free of 
contaminants. Any cleaning techniques which utilized 
heat in any manner were undesirable since the application 
of heat to the glass dosimeters might result in a change in 
the dose indicated by the particular dosimeter. 

SUMMARY OF THE INVENTION 

An object of this invention, therefore, is to provide a 
method of removing surface contaminants from small 
glass articles. 
A more particular object of this invention is to provide 

a method and apparatus for removing surface contami 
nants from glass dosimeters as used in radiation dose 
measurements. 
The instant invention achieves the above noted ob 

jects by providing a unique combination of method steps 
and particular apparatus for cleaning the glass articles. 
In accordance with this invention, the articles are ?rst 
immersed in a vessel containing a cold detergent solu 
tion and then subjected to ultrasonic agitation. They are 
then removed from the detergent solution and rinsed with 
pure distilled water. The articles are then immersed in 
cold alcohol and again subjected to ultrasonic agitation. 
Finally, they are removed from the alcohol and dried by 
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placing them in a stream of cool clean air. A particular 
drying apparatus is used to perfom the last noted step 
of the process. 
The above noted objects and features of the invention 

will be better understood from the following description 
in conjunction with the attached drawings wherein: 

FIG. 1 is a ?ow chart of the method of this invention; 
FIG. 2 is a pictorial view of the apparatus used in the 

cleaning steps of the method of FIG. 1; 
FIG. 3 is a pictorial view of the apparatus used to 

perform the rinsing step of the method of FIG. 1; 
FIG. 4 is a pictorial view of the drying apparatus used 

in accordance with his invention. 
Referring-now to the flow chart of FIG. 1, the steps 

of the method of this invention will be considered in 
detail. As already mentioned, the ?rst step comprises 
placing the glass dosimeters which have been exposed to 
radiation doses in a detergent solution and then ultra 
sonically agitating the solution. For cleaning the glass 
dosimeters, it is important that the solution comprise cold 
water and a suitable detergent. The cold Water is neces 
sary, as mentioned above, to insure that the radiation 
dose measured by the dosimeter is not modi?ed as it 
might be if subjected to heat. Since cold water is used, a 
detergent which is soluble in cold water must be utilized. 
Powder detergents are therefore undesirable in view of 
‘the latter requirement. It has been found that a deter 
gent sold under the trade name Aquet by the Emil 
Greiner Co. provides satisfactory results. The detergent 
should be agitated for approximately ?ve minutes to in 
sure proper cleansing action. 
The dosimeters, are then removed from the detergent 

solution and rinsed with pure distilled Water. Once, again 
the water should be relatively cool for the same reasons 
noted above and must be free from any impurities whch 
might be deposited on the surface of the glass dosimeters. 

After the water rinse, and in particular the glass dosim 
eters, are once again placed in the tank of an ultra 
sonic agitator. This time, however, the tank contains 
alcohol. The alcohol is then subjected to the ultrasonic 
agitation. The function of the cleaning in alcohol step 
is to dilute the remaining water on the glass and to per 
mit the glass surface to be quickly dried by evaporation 
of the alcohol. 
The ?nal step in the process comprises drying the glass 

dosimeters by drawing a stream of cool air over them. 
Obviously, the air must be deposited upon the glass. A 
particular dryer apparatus has been constructed for 
carrying out this last step. The dryer will be described in 
detail at a later point. 

Referring now to FIG. 2 a typical tank 11 of an ul 
trasonic-agitation-type cleaner is shown. Various ultra 
sonic cleaners are available commercially and most are 
suitable for use with the method of the instant invention. 
A stainless steel tray 12 is shown positioned over the tank 
11. The tray 12 is provided with a plurality of receptacles, 
such as 13, for holding the glass dosimeters to be cleaned. 
Each receptacle 13 is generally cup-shaped and is se 
cured in a mating hole in the tray 12. The tops of the 
cup-shaped receptacles are open and consequently the 
articles may be placed into the receptacles directly through 
the top of the tray. The bottom of each of the receptacles 
is provided with a plurality of holes of very small diame 
ter. The particular diameters of the holes are chosen to 
be less than that of the glass dosimeter to be placed 
in the receptacles for cleaning to prevent any articles 
from being lost through the said holes. The holes provide 
access for various cleaning and rinsing solutions to the 
interior of the receptacles. Once the articles to be cleaned 
are placed in the receptacles, they remain there throughout 
the various steps of the process since tray 12 may be 
moved from one to another of the various apparatus uti 
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lized in the process. The tray 12 should therefore be de 
signed to ?t within the tank 11 in a manner such that 
the receptacles are submerged in the solution contained 
Within the tank. 
The ultrasonic tank 11 is, of course, used for the ini 

tial cleaning operation with a detergent solution and later 
during the alcohol rinse. 

For the distilled water rinsing step, the apparatus shown 
in FIG. 3 has been successfully utilized. The rinsing ap 
paratus of FIG. 3 comprises a sealed container 14 pro 
vided with an opening 15 in its top for receiving the 
article holding tray 12. The opening 15 is provided with 
a suitable sealing ring 16 for insuring that an airtight 
seal is maintained ‘between the tray 12 and the container 
14. A vacuum supply is attached through ?tting 17 to 
the container 14 at a point in the upper region of the 
latter to minimize rinse water from entering the vacuum 
line. The base of the container 14 is provided with a 
drain cock 18 to permit liquid which collects inside the 
container to be periodically removed. The rinsing liquid, 
which should be distilled water as mentioned above, is 
supplied from a suitable nozzle such as 19. A screen 20 
may be ?tted to the top of the tray 12 to insure that the. 
small glass articles are not removed from the recepta 
cles 13 by force of the rinsing water. 

In operation, tray 12 is inserted in opening 15 and 
screen 20 placed over its top. Drain cock 18 is then closed 
and the vacuum supply is turned on. When Water from 
nozzle 19 is applied, the vacuum causes the Water to be 
drawn through the holes in the bases of the receptacles 
and into the container 14. The use of the vacuum permits 
the rinse water to be drawn over the glass articles in the 
receptacles in an e?icient manner and insures that any 
residue is removed to the interior of the container 14. 

In FIG. 4 the drying apparatus used in conjunction with 
the method of this invention without the application of 
any heat whatsoever is shown. It uses a vacuum principle 
similar to that used in the rinsing apparatus of FIG. 3. 
The dryer generally comprises a housing 21 provided with 
at least one opening such as 22 in its top surface for re 
ceiving an article holding tray 12, and a cover 23. The 
cover 23 is attached to the housing 21 by hinge 24 and is 
provided with a rubber sealing gasket 25 on its under 
side. Opening 22 is provided With a sealing ring 26 for in 
suring that tray 12, when inserted, is maintained in air 
tight relationship with the interior of housing 21 around its 
edges. 

Cover 23 contains at least one glass plate 29 having a 
plurality of small holes such as 30* bored therethrough. 
The holes are located in such a manner that when the 
cover 23 is closed onto the housing 21, each hole is 
aligned over a particular one of the receptacles in tray 
12. Glass is utilized in the cover 23 to permit the drying 
operation to be readily observed when the cover is se 
cured. The apparatus shown in FIG. 4 is adapted to dry 
two article holding trays simultaneously but it should be 
understood that it could be designed to contain any 
number of trays. In FIG. 4, a nine receptacle tray is 
shown seated in one of the openings of the housings. 
Consequently, nine holes are provided in the adjacent 
cover plate. A vacuum supply is connected to the interior 
housing 21 through ?tting 27. Latch 28 permits the cover 
23 to be secured to the housing 21 during the drying oper 
ation. 

In operation then, the trays containing the glass dosim 
eters to be dried are placed in the openings in the hous 
ing and the cover is closed. The vacuum supply is then 
turned on. Air is therefore drawn through the holes in 
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the cover, over the articles in the receptacles, through the 
small holes in the bottoms of the receptacles and out 
through ?tting 27 to the vacuum supply. Such an arrange 
ment is effective to dry the small glass articles without 
the application of any heat in a manner of seconds. If 
necessary, suitable clean air ducting may be provided for 
positioning over the holes in the cover plate. 

Although particular apparatus has been shown and de 
scribed for carrying out the method of this invention, it 
should be understood that other forms of apparatus could 
be substituted with satisfactory results. 

It might be noted that when the method and apparatus 
is used to clean glass dosimeters, the process is performed 
after the dosimeters have been used to record radiation 
doses and prior to their being read in suitable dose reading 
equipment. 
By utilizing the method and apparatus of this invention 

results were obtained which were vastly superior to those 
possible with any known prior cleaning techniques. 

Although the invention has been described with respect 
to a particular embodiment thereof it should be under 
stood that it is not limited thereto but various changes 
and modi?cations could be made by one having ordinary 
skill in the art without departing from the spirit and scope 
of the invention as de?ned in the following claim. 
What is claimed is: 
1. A method for improving the accuracy of radiation 

measurements obtained from glass dosimeters used in 
radiation dose measurements by removing surface con 
taminants comprising the steps of, 

placing said dosimeters in a stainless steel tray having 
a plurality of cup-shaped perforated receptacles, 

immersing said tray in a tank containing a solution of 
liquid detergent and cold water, 

subjecting said solution to ultrasonic agitation for ap 
proximately ?ve minutes to thereby remove from said 
dosimeters substantially all surface contaminants 
which ?uoresce under the stimulation of ultraviolet 
light, 

removing said tray from said tank, 
placing said tray in a sealed, vacuum operated rinsing 

container having an opening for receiving said tray, 
rinsing said dosimeters by spraying said tray within 

said container with cold distilled water free from im 
purities, 

removing said tray from said container, 
immersing said tray in a tank containing cool alcohol, 
subjecting said alcohol to ultrasonic agitation, 
removing said tray from said tank, placing said tray in 

a vacuum operated drying apparatus, and 
drying said dosimeters in said tray without the applica 

tion of heat by drawing a stream of cool air over 
said dosimeters by means of said drying apparatus. 
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